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Claims 



a device for foiwarding data packets, having a storage containing storage 
locations, a method composing the steps of: 
5 providing header data for a destination of a network layer packet; 

using multiple^ bits from the header data as an index to locate a selected 
one of the storage locations that provides information regarding how the device 
should forward the network layer packet; and 

employing the inibrmation provided by the selected storage location to 
10 forward the network layer Racket toward the destination. 



15 



2. The method of claim 1 wherein the selected storage location contains an 
instruction regarding how the device snpuld forward the network layer packet and 
wherein the instruction is executed in thaemploying step. 

3. The method of claim 1 wherein mor^than a byte from the destination address is 
used as the index. 



4. The method of claim 1 wherein the network layer packet contains a header and j 
20 wherein the method fiirther comprises the step of ^tracting information address from J 
the header. 



The method of clairnM. wherein the packet is an IP packet. 




In a device for for\^ding an Internet Protocol (IP) packet toward a destination 
ing a destination address\ontaining a sequence of bits, a method comprising the 
steps of: 

providing a first fbrwarding lookup and a second forwarding lookup; 
using a prefix of mmtiple bits from the destination address of the IP 
30 packet as an index to located first entry in the first forwarding lookup; 

where the first entry iimhe first forwarding lookup provides direction to 
the second forwarding lookup, using a next sequential set of bits following the 
prefix in the destination address a!s an index to locate a second entry in the 
second forwarding lookup, said secbnd entry having contents; and 
35 employing the contents of theS^econd entry in forwarding the IP packet 

toward the destination address. 



AGM-002 




- 19- 



7. The method of clahji 6 wherein the step of employing the contents of the second 
entry comprises executing aAsinstruction contained in the second entry to forward the IP 
packet toward the destination address. 



8. The method of claim 6 whefbjn the first entry contains an instruction to use the 
second forwarding lookup. 

The method of^laim 6 wherein the method further comprises the step of 
raiding a third forwaming lookup and wherein the step of employing the contents of 
the second entry comprisesvidentifying that the third forwarding lookup should be used 
in forwarding the IP packet. 




10. The method of claim 9 wHterein the method further comprises the steps of 
1 5 employing a final sequential set of hits in the destination address following the next 

sequential set of bits in the destinatioii address as an index to locate a third entry in the 
third forwarding lookup and employingahe contents of the third entry in forwarding the 
IP packet toward the destination address. 

1 1 . The method of claim 6 wnfei;ein the device includes an application specific 
integrated circuit (ASIC) and wherein^e ASIC performs the steps of the method. 

switch having a meinory in a network that employs a connectionless 
n^^effk protocol, a method of foWarding a data packets, each having an associated 
25 destination address comprising th^teps of: 

providing a forwardii^ lookup with locations in the memory, wherein the 
locations are indexed by multrple bits; and 

for each data packet to be forwarded, employing bits in the destination 
address to locate and access at least one location in the forwarding lookup to 
30 forward the data packet, wherein fewer locations in the forwarding lookup are 

located and accessed than bits in the\ssociated destination address. 




13. The method of claim 12 wherein the data packets are Intemet protocol (IP) 
packets. 



35 
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14. The method of claim lXwhera^it« most three locations in the forwarding lookup 
are used to forward any of the dallHjjackets. 



\j^Sv^yA device for fo^arding network layer packets to destinations wherein the 
5 packets include header dVta, comprising: 

a first lookTsm structure holding entries that provide information regarding 
how to forward network layer packets to their destinations, said entries being 
indexed by multiple bits; and 

a forwarding controller for using multiple bits from the header data as 
indices to locate entries m the first lookup structure and for using the entries in 
the first lookup structure i\j directing the forwarding of the network layer packets 
to the destinations. 



16. The device of claim 15 wherein the forwarding controller includes a processor 
1 5 for executing instructions and wherein the entries on the first forwarding lookup 

structure includes instmctions to be executed by the processor to provide information 
regarding how to forward network layer patkets to their destinations. 



17. The device of claim 15 wherein the entries in the first lookup structure are 
20 indexed by more than a byte of bits. 

18. The device of claim 17 wherein the entries in the first lookup structure are 
indexed by two bytes. 



25 19. An app^atus for forwarding IP packets, comprising: 

mujtiple lookup structures for assisting in the forwarding of the IP 
packets; and 

a proces^€^ for executiii^the^nstructions in the entries of the lookup 
structures to forwara<the IP pad 

30 

20. The apparatus of claim 19 A^t^^rein the apparatus is an application specific 
integrated circuit (ASIC). 




1 . / A switch/router for dkecting IP packets toward destinations, comprising: 
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a first lookup arrayycontaining entries indexed by leading bits of 
destination addresses for IP\packets, each entry containing an instruction to assist 
in forwarding an IP packet towards a destination; 

a second lookup array containing entries indexed by a successive set of 
5 bits that follow the leading bits\in the destination addresses for IP packets, each 

entry containing an instruction \o assist in forwarding an IP packet towards a 
destination; \ 

a third lookup array containing entries indexed by a set of trailing bits 
that follow the successive set of bits in the destination addresses for IP packets, 
1 0 each entry containing an instructionVo assist in forwarding an IP packet; and 

a forwarding engine for forwarding IP packets to destinations, wherein 
for each IP packet being forwarded, said forwarding engine accesses at least one 
entry in the lookup arrays indexed by aMestination address for the IP packet 
being forwarded and executing the instruction contained in the entry that is 
1 5 accessed. \ 




22. The switch/router of claim 21 further comprising input ports and interface 
structures that hold information regarding the input ports on which IP packets arrive. 

20 23. The switch/router of claim 22 wherein the interface stmctures contain 
instructions for directing the forwarding engine to access the first lookup array. 



Ip^L device for forwarding^^data packets wherein the device includes a storage 
dr^g^torage locations, a compuf^r-readable medium holding computer-executable 
ictions for performing a methockcomprising the steps of: 

using multiple bits fromsheader data for an network layer packet as an 
index to locate a selected one of the storage locations that provides information 
regarding how the device should fo*iward the network layer packet; and 

employing the information provided by the selected storage location to 
30 forward the network layer packet toward the destination. 

25. The computer-readable medium of claim 24 wherein the selected storage 
location contains an instruction regarding how the device should forward the network 
layer packet and wherein the instruction is executed in the employing step. 



35 
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26. The computer-readable medium of claim 24 wherein more than a byte from the 
destination address is used as the index. 

27. The computer-readable medium of claim 24 wherein the network layer packet 
5 contains a header and wherein the method further comprises the step of extracting the 

information from the header. 

28. The computer readable medium of claim 24 wherein the packet is an IP packet. 

10 29. In a device for forwarding an Internet Protocol (IP) packet toward a destination 
having a destination address composed of a sequence of bits, said device including a first 
forwarding lookup and a second forwarding lookup, a computer-readable medium 
holding computer-executable instructions for performing a method, comprising the steps 
of: 

1 5 using a prefix of multiple bits from the destination address of the IP 

packet as an index to locate a first entry in the first forwarding lookup; 

where the first entry in the first forwarding lookup provides direction to 
the second forwarding lookup, using a next sequential set of bits foUowdng the 
prefix in the destination address as an index to locate a second entry in the 
20 second forwarding lookup, said second entry having contents, and 

employing the contents of the second entry in forwarding the IP packet 
toward the destination address. 

30. The computer readable medium of claim 29 wherein the step of employing the 
25 contents of the second entry comprises executing an instruction contained in the second 

entry to forward the IP packet toward the destination address. 

3 1 . The computer-readable medium of claim 29 wherein the first entry contains an 
instructions to use the second forwarding lookup. 

30 



